A multiple stress-responsive gene ERD15 from Solanum pennellii confers stress tolerance in tobacco.
Wild species often show more tolerance to environmental stress factors than their cultivated counterparts. An early responsive-to-dehydration gene was cloned from a drought- and salt-tolerant wild tomato Solanum pennellii (SpERD15). SpERD15 transcript accumulated differentially in different organs, and was remarkably induced by dehydration, salinity, cold and treatment with plant growth regulators. The protein encoded by SpERD15 was predominantly localized in the nucleus. Interestingly, we found that the majority of the transgenic tobacco plants were co-suppressed along with the overexpressing line. Overexpressing plants manifested stress tolerance accompanied by the accumulation of more soluble sugars and proline, and limited lipid peroxidation compared with co-suppression lines, which were more sensitive than the wild type. The differential contents of these compatible solutes in different transgenic lines were related to the changes in the expression of the genes involved in the production of some important osmolytes (P5CS and Sucrose synthase). Reduced lipid peroxidation over a broad range of stress factors was in agreement with increased expression of stress-responsive genes (ADH and GAPDH). Overexpression of SpERD15 increased the efficiency of PSII (F(v)/F(m)) in transgenic tobacco plants by maintaining PSII quinone acceptors in a partially oxidized form. The results show that SpERD15 augments stress tolerance by enhancing the efficiency of PSII through the protection of cellular membranes, as conferred by the accumulation of compatible solutes and limited lipid peroxidation.